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The views, conclusions, and recommendations expressed 
herein do not necessarily reflect the official views or poli- 
cies of either the Air Force or the System Development 
Corporation. 
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Although this working paper contains no classified infor- 
mation it has not been cleared for open publication by the 
Department of Defense. Open publication, wholly or in 
part, is prohibited without prior approval of the System 
Development Corporation. 
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PROGRAM DESIGN SPECIFICATION 
FOR THE 
INTERPRETER SECOND PASS ( JOLLZ ) 

INTRODUCTION 



The Second Pass of +.h& Tn+.orn«+a»i /^^-^a^-^n-PA — _».„*>„_ j 4._ __ T AT Tr> ^ •■ 

■ as its purpose the interpretation of the source program. To do this it- 
uses the internal tables formed by JALLZ and the initial data set up by 
the Data Simulation Program JSTRZ. JOLLZ performs all of the operations 
specified in the Intermediate Language Table (ILT). It will continue to 
interpret in this fashion until it finds a STOP instruction in the Inter- 
mediate Language Table, at which time it returns to the Control Program. 
During the execution of every step in ILT, JOLLZ will note floating oper- 
ation trapping errors, division by zero, and certain logical errors in- 
herent to the Object Program; log them as errors and continue. 

An additional feature is the production of a buffer tape containing dynamic 

snapshots" of certain interpretive functions. This is later used by the 
Data Processing Program in the preparation of the "TRACE" output. 



ENVIRONMENT 



Part of the environment of JOLLZ is the tables ILT, SWT, STAT, VAT, and 
CON. These tables are described in the section "OUTPUT" of FN-LO-201, 
"Program Design Specification for the Interpreter First Pass". In 
addition, the initial data,which has been stored in the proper locations 
by the Data Simulation Program exists in core memory. One communication 
item, HPARAM, which contains the number of parameter items in VAT, exists 
in core memory for JOLLZ to use. In addition, the five communication 
items MATTBL, MATTBL+1, MATTBL+2, MATTBL+3, and MATTBL+if are used by JOLLZ 
to locate the five tables used by JOLLZ. 



INPUT 



There is no dynamic input to JOLLZ. 
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FUNCTIONS 



The only function of the second pass is to perform the operations on the 
variables, constants, and subscripts as indicated by the OFERI in the ILT 
table. The OFERI are: EQ, NQ, LS, GR, GQ, LQ, (+), (-), (*), (/), END, 
SET, 'V , STOP, GOTO, TERM, procedure declaration, switch declaration, and 
close declaration. The variables and constants can be of five forms: 
status (not constants), floating, integer, Hollerith, fixed mixed frac- 
tion. Since the Interpreter should operate with a certain degree of 
speed it would be undesirable to analyze all the arithmetic operations 
of a complete statement before interpreting it. Instead, all the integers 
and fixed mixed fractions are floated when they are used and the interim 
data is retained as floating numbers, thereby allowing the mixing of any 
type of number (floating, integer, fixed mixed fraction) in an arithmetic 
expression. The results are unfloated if need be at the time of deposi- 
tion. Fixed integer arithmetic is performed on all items which are 
status, Hollerith, bits, and bytes. The subscripts are used as 15 bit 
items with complement arithmetic when used as subscripts, but when used 
as variables they are floated as any other integer. 

When the Interpreter is sent to a procedure, it maintains a level count 
so that subscripts and interim data won't be destroyed. At present 
procedures can be stacked four deep. 



OUTPUT 



1. The object program's tables (answers). 

2. If requested: 

A. All effective GOTOs. 

B. All SETs. 
Output Format 

A) GOTO 1st Word: MZE 



B) SET 



1st Word: PZE 



In the address is the two's 
complement of the present 
location in ILT. 
In the decrement is the two's 
complement of the ILT location 
to which control is being sent. 

In the address the two's com- 
plement is the present loca- 
tion in ILT. 

In the decrement is the two's 
complement of the relative 
location of the subscript 
modulo 26. 
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Output Format Cont. 



2nd Word: PZE 



3rd Word: PZE 



fcth Word: PZE 



The value of the item being 
set in binary. 

Hollerith name of the item 
being set. If it is a sub- 
script this location has a 
zero. 

Signed value of subscript 
in binary. 



MESSAGE PRINTOUTS 



The printouts from JOLIZ consist of error messages only. 
A. The basic message form is: 

1. Identification EF# 

2. Relative location of the error in ILT. 

3. If the error is a floating point overflow or underflow, its 
location in the Interpreter plus one is given in octal, otherwise 
the area is blank. 



Example A A 6 A IShA^^m^^fHl 



mtt, 



B. Messages: 

1. EF1: Floating add, subtract, multiply; either an overflow or 
underflow occurred in the MQ. Control is returned to the 
error location plus one. 

2. EF2: Division by zero; MQ is destroyed and control is returned ' 
to the error location plus one. 

3. EF3' Floating add, subtract, multiply; either an overflow or 
underflow occurred in the MQ or AC Control is returned to 
the error location plus one. 

k. EF 1 *-; Negative argument to logarithm subroutine control is returned 
to the next ILT entry. 

5- EF5J Argument too large for the exponential subroutine. Control 
is returned to the next ILT entry. 
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B. Messages: Cont. 



6. EF6: Floating add, subtract, multiply; either an overflow or 
underflow occurred in the MQ or AC Control is returned to the 
error location plus one. 

7. EF7: Floating add, subtract, multiply; either an overflow or un- 
derx'low occurred in the MQ or AC Control is returned to the 
error location plus one. 

8. EF8: The object program is setting a status, Hollerith, bit or byte 
information into a fixed mixed number. Control is returned to the 
next ILT entry. 

9. EFS : Floating divide; either an overflow or underflow occurred in the 
KQ. Control is returned to the error location plus one. 

10. EF10: Floating divide; either an overflow or underflow occurred in 
the kJ. Control is returned to the error location plus one. 

11. EF11 : Floating divide; either an overflow or underflow occurred in 
the IX or MQ. Control is returned to the error location plus one. 

12. EF12: The object program is setting a non-status, Hollerith, bit or 
byte information into a status or hollerith item. Control is re- 
turned to the next ILT entry. 

13. EF1?: Floating divide; either an overflow or underflow occurred in 
the AC or MQ. Control is returned to the error location plus one. 

Ik. EFl4: The object program is setting a status, Hollerith, bit or byte 
information into a floating number. Control is returned to the next 
ILT entry. 

15. EFl6: The number of entries of each table of the ENT instruction are 
not equal. Control is returned to the next ILT entry. 

16. EF17: The left form of this ILT entry was ENT and the right form 
was iiot. Control is returned to the next ILT entry. 

17. EF18: The operator of this ILT entry is not a set with the form of 
ENT. Control is returned to the next ILT entry. 
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FLOW DIAGRAM 
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A listing of the program symbolic 
deck will be issued as the first supplement 
to this document (FN-L0-2C4,S-l). 
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